Canada. National Development 
Bureau 
The utilization of fish 


by-products. 
Rev. ed. 








2 
e © 
ae 
tlie | : 
Pocdioxs nee 
GO : : 
= > = goed 
=—- & = ar 
ane = : 
i : = Seas 
= 9 : bee BE Oo 
oo = 2 0 We SS 
= Be Ce out g® 
vw oO = SEgase 
> oe 
" : Spe 
3 +0, Se 
= & @O 
: o 8 & Oo | 
. See a: 
: Bi ge 
A Oo. 8 
Ps eo | 












cy UN pel 


Rey} 


Tilo. bl PRODUCTS 
“esas 


nn a nn a 


AIBOeRO so) TAPaLLIGSNCR oanvi 
Ly2s. 


(reviced sedition) 


i ‘ ra q f\ a Cia. 
AXLDRAK MARU TPM 


: 


pel een ; 
f J 


pared 1h 


; 4, 
, | re 
» WS) 

ae Ai 


2) per, 


wd 





SYNOPSIS 


By cproduct andustrins - 


Pileneard and Horrins. 


Der -OLoOduct ai navetry. 


= 
ss 
oO 
1a) 
12) 
ie) 
Q 

Gr 
2 
[@) 

Ft 

cr 

ae 
v 


Reductien processes. 
Feri ne Olle, 
. \ . 
fish (body )-ciles uses, 
fish oils for hydrogenation and edible use, 


Liver oils, 
modieoinal aod Liver .oil. 


ish piues,, @¢lavins, ieinelass. 
Peer essence. poCulUiTy 271 ts 
Fishing rorulations.~ 

Tnspectien ef fish oils. 


Analysis of meal and scrap. 


Froductien value. 

Imports and Uxperts. 
Pricos. 

References to publications. 


1 


Fish by-preduct plants in Canad 


min Ae 


” iH! ae? ; 


N i i 


cn 


q nemy. ‘e ies of f «} i 


et 


yaya 
Gee) 





this revised edition is to 
direct further attenti wen 1 6a). Vode odd 
and the other ee produ of the fishing indus- 
ry in Canada. Daeuet. in the last few years the 
number of reduction plants has erewn largely, 
especially on the Facific coast, the value so 

far obtained from fish waste and non-edible fis 

in Canada as a whele is not what might be reason 
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The Fish i.eal, Fish O11, Fish Guano and Fish Glue Industrics 


Any industry which fails to utilize its by-products for an avail- 
able market is not considered up-to-date in efficiency. As an example 
of efficiency take meat-packing. This industry now markets every bit of 
the carcass; forty-eight medicinal preparations are made from the membranes 
and glands, the fine hairs growing inside the vars of cattle provide the 
artist with brushes, and the gall stones are shipjed as talismans to Japan, 
Such a result is due to employing scientific talent, to the concentration 
of the industry at Omaha or Chicago, to the expenditure of much capital on 
plant, advertising and research, to easy and rapid collection of raw 
material and to an immense demand for the primary product. None of these 
stimuli except uwesvarch are obtainable to anything lixce this extent in the 
fish industry; the raw material 1S more perishable and scattered, con- 
centration in big plats is difficult, capital is scarcey though not now as 
shy as 1t was, and the demand for fish as feed is still thin. But, allowing 


for the special advantages in favour of meat racking, organization and science 


are two great factors in winning success. The waste of Canadian fish pro- 
ducts has been patent enough to show that, if more business ability and 
technical Kniowlodg@e Were “Intused into the marine oroducts industry, fisher- 
man's md manufacturer's profits would jump, the large imports of 011 would 
be unnecessary, exports would have a lively market, agriculture would 
benefit largoly from the fertilizer and @ more bounteous and less wasted 
harvest would be won from the sea whose crops never fail and entail no ex- 
pense till ready to reap. Harvestry of marine products is the only method 
by Which man can recover many of the elements essential to plant and animal 
life. which frou the earliest geological times have been Teaching from land 
tO S@ae 
Parts of the world where population is still thin, where lines . 
of communication are irregular and where there are copious supplies of 
natural resources to exploit and ship en masse to profitable markets are 
naturally careless of subsidiary products. It is only when labour becomes 
more aburdant and profits fall because of competition that men lovk to the 
waste. The discarded 'tailings' of a mine, the offal of an abattoir, or the 
sewage of a city are then worth notice and it happens that the output from a 
onee despised by-product may affect the balance of profit and loss. 
For. example take the fishing industry of British Columbia:- 
uxclusive of about 400 vhales, which are not fish, and whose 
'whalebone’, bones, oil and flesh for food, meal and guano alone make them 
aeVoluavle, catch, it is, Qaly in the Jast 25 or 30 years that British 
Columbia has thought it worth while to make a profit from its abundant fish 
except in the way of marketing for food. The sockeye and spring salmon and 
halibut were in former years far more than enough to keep ail the canneries 
and fishing boats busy marketing at high vrofits, so that even the less 
popular Kinds of salmon and other fish now marketable wers discarded. The 
offal from the dozen canneries at the mouth of the Fraser could only be got 
rid of by sending it off on scows to be dumped at sea, vhere it fed the 
ropber Bijsn, shark and s¢als phat lurk for the: salmon run and for the 
sockeye fingérlings starting on their four-year trip to unknown waterse 
Iiywestney tial Loe thal. taopiirst “rovuction plant was put up, but 
tigso are Mow im 1operation) ati most tcanncry cont-res. 


ehe Waste - in 1918 inguiny Showed ithatithe available raw\materral 
of Tis waste was 250,000 tons; of British Columbia Pacific salmon 

i - mA) 4 +" = 4 <5 Hace OU eee mf - hw PS ey Yet , - anlz WF 
46 per oonte Of he fish was niche Gd. § Ot ener Gamac wan UG bisweEr pack iD 


1G 
yer Cente; Of Btlestie dried fish ™S per cent,.s that halibut. heads 
equal to one-~sizth of this fish's weight wer: thrown away and that 
25 oer cent. of the total of fish caught was unused, 

in 1928 the waste is less but still far too great. The value 
of tne Oy products in UVenade in 1925 was only lveiper cent. of the 
Pobals Value set the frsnoriess in L925, 2.45 per Gent.e: in 1926, 35.66 
por Gort. (Le ther Univod States it was Looper Gente in 1ozbe 
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A Onnadian delegate to ths Imperial Tconcmic Committoec reportod 


Tn yortand through scolentific rescarch ahl:tho fish’ which 
sidetot the Atlantichi simanutsstured 

Movi sha prartiee iy every part (of tho 
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into some form or o 
fish is consumod." 
in orders of bulky ani 
should be used may be thus sot down:- 
(2) Surplus of ediblo fish boyond demand for consumption 
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espocinidy mi lchard end Paciii¢: Horring. 
(0) Wast> after canning and curing of sce ii, cod haddoe i, 
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Now Brunswick 
Prince Zauane island 
Thane arolercac in ele theses) provinces where further roduction 
an notably in Prince Edward island, northorn 
Seawans ene including Queen Ch: tee ietand, cand parte of New 
Brunswick, Gustorn Quebee mand) Nova) Scotia. 


The wiolessais Billing Jot shark, and the dogfish that ravage the 
fishsrass fol both coasts likes packs of wolve's\is not onkhy) vital te 
ths increased supply of edible fish but would yiold an abundance of 
CI Vilshimeals i oriaiiger lend ilies... An) experiment im shark: da shing 
canriod Out by thocBritien Columbian Depsrtment of Industries in 1920 
LS Very sueeeotive. One bose with olcrey of fvening tor 24 dove, 
took 357 sharks. ‘The running oxpanses, exclusive of wages, were 311, 
and theo waluer Of aheresnor k= biver oil hades and. Tins (fori China mar kot ) 
was €1,000 or more. No account was taken of carcasses which had to b3 
thrown away in the absence of facilitios for producing a largo amount 
of oil, meal, and fertilizer whoso valuo would amount to at loast 9600. 
TA persons cinnocted wigh the industry” says the Nietuba a "aro 
convinced het. there isa pie fabure ahoad icf any ccmpany oheaging in 
shark-fishine fo aN ram aL kon products an jiite Cat aa of wil, 
fish-meal, hides and fins." (For datails soo Ropox 
jopartment of Industries, 1922, N. 20-26 ). 

Detusivolia the eaphure, of sadarks his boeomo a large industry, 
employing the finsst steam pleasurs yacht yot built, which after doing 


{ Of British Columbia 


eood servics in tho proat war has now bean converted ts fight tho shark. 


Tho: yorks form ubebizgatiom ot the products: ace GO. milos from Sydney, 
andisxnorted tbo Chinas; tho bide takon of f 
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for Malavam. and African cons EE oa Phe OnL ance thos Livers finds. % 
~yorld market - (‘Canadian Fisharman 28/1/28 ) 
Vopemhigom ropertsiiim 2927 that ths use of shark's skin in the 
leather world ia doveloping into a lorgo industry. Tho Danos have 
solved the problom of. ramoving tho hor rny .platos or, bony substaicos 


irom the euniecs Bnd obdagn wivis Kisr me eottt Sa moroccs.s: the: oil ter usod 
im they mergari ns weoap, yaantrand doathor anduatrios, the residues for 
fonts ner avid as sc eens moavenial, aes Science Monitor 1927). 
At Go Pronehe writen soye: tau ce un) cechon, cist utaliesi a ne reste! ‘quo 
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Lie eo nel omiract fromthe, L92Z6-2) Rawort: of tho Fai'shori 
BranciyoOf the Deparimont, of. Marine and Fishsrios ARN that tho 
Aces i pias a curde alive but = Dlessing and prefitable doad:- 

Mie cdoe-fich (squalus sucklii) (ovpleatiiuorawy the Pacific 
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DUDLLOR tion. | Agones ciher canes tteras found: that thi only lends 

itself very rapidly to sulphonation, a process which makes it very 

valuable to the leather and tannins industries. which have not used 

lie HeKetobore because. .cfhiats objectionable odour... This however as 

removed by processinz, which also makes it more valuable 

for use in d heat-resistins paints. 

Then nydrogenated, this oil forms an odourless, tasteless, pale 
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$B Sanada there was and still is a very limited market for 
canned pilchard, as the consuming puolic do not yet generally realize 
how ,00d it is and buy the expensive canned salmon or salt dried cod 
by choice,» Rather than Mallow the pilchard harvest, which cannot be 
drysalted like the nerring, thus to waste, it was wisely handed over 
for use to reduction plants with the result that in 1926 tnere was 
an Oil production of 2,630,103, gallons and 11,273 tens of fish meal 
of which pilchard supplied 1,933,630 and 6,414 respectively. As 
the herring supply is in most years move than enough to fill the de- 
mand for dry salved NMerrang in the protitavle market, of Asiatic coun 
tries, nerPing tiay aiso me wused (for orl and meal in Districts land. 2 
in 3.C. of British Columbia waters but not in District 3 (See page 16.) 
Herring may also oe used for this purpose to the Bay of fundy waters 
adjacent to New Brunswick, and spring herring caught on the Atlantic 
coast. 

The Canadian National Railways are reported as building fish- 
Gil storagestanka at Vicworia, B.cy, witn a capacity of, 300,0luU gallons, 
-he Canadian Pacific Railway is reported as fitting one of their coast- 
wise steamers with tanks for 170,000 gallons and tank steamers are run 
by the waterhouse Co. carnying 40,000 to 50,000 gallons. 

The boat building industry of British Columbia has been much 
penefitted by this new field for the fishing industry. 


Prospects 


Much progress has been made since the Report of the hational 
Research Council in 1921, and the recomnendations then given, especial- 
ly in the line of improvement of processes, are now adopted. ‘Though 
the fish by-product industry is no longer neglected even on the 
Atlantic coast of Canada, both there, and on the Pacific as well, more 
concentration, coordination and cooperation would make it far more 
important and remunerative. 

On both coasts there have been, and still are, difficutties in 
the way, but they are not insurmountable. On the Atlantic the chief 
obstacie is the distance between the sources af supply and whatever 
by-product factories there are. The vast amount of unmarketable fish 
taken in deep-sea fishing on the Grand Banks must still be lost unless 
low temperature storage room is available on the schooners or the 
scheme of fast-collecting boats to take fish promptly to the market is 
realized. A thing to be desired is cooperation of capital and labour 
within the industry, which should control for its own benefit the buy- 
ing and selling, production, and, as far as possible, the transportation. 
4 well organized and all-embracing company could establish in most fishing 
areas along the coast primary reduction plants 10 which the non-edible 
fish and the waste could be speedily brought. The primary products---- 
crude oil and dried orial----ctould then be brought from these scattered 
plants to a céntral refining factory where high-grade 011, fish meal, 
guano and glues could be eiticiently manufactured. Such a scheme would 
embrace the supply not only of the ground fish, cod, halibut, haddock, 
hake, plaice, etc., which are permanent off the coast, but the “school 
fist, yomerring, mickerel Vv eword isi, tuni, etc, which move along the 
coast at uncertain times, and also the non-edible fish. Considering 
that on the Canadian Atlantic shore alone there are 600-700 canneries 
and the supply of waste material is supsrabundant, such @ source of 
wealth cannot long be neglected, The "Atlantic Experimental Station 
for Fisheries", lately established at Halifax, offers valuable assistance 
in scientific methods of treatment of by-products. 

In British Columbia waters the difficulties are somewhat less 
because of the closer concentration of canneries at the mouths of the 
Fraser, Skeena, Naas and large inlets, and because the mild climate 
and sheltered waters should make the supply of various fish continuous. 
As matters now are, when the waste of the haliout and salmon industry 
centering at Prince Rupert is not available, the byzproduct plants must 
either shut down or be ‘dependent on a fitful supply of dog-fish. A 
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comprehensive organization adequately capitalized and cooperation with 
the fishermen could meet such difficulties by a plan similar to that 
suggested for the Atlantic coast. The benefit of a concentration is 
exemplified by the case of the Consolidated Whaling Corporation which, 
working in and from two or three centres, obtains by-products from about 
300 to 400 whales far in excess of tne similar by-products handled by 
all the other isolated fishery concerns. The Experimental Stations 

at Nanaimo and Prince Rupert paralleled the aid to research offered by 
that in Halifax. 

Owing to the concentration of canneries on the Pacific coast and 
the limited area in which the pilchard is known to run, the British 
Columbian reduction industry has developed further than that in the 
Atlantic provinces, but the comparative nearness of the European market 
to Halifax, or S:.int John may well outweigh the handicap of dispersed 
supplies and the resulting difficulty of collection at central reduction 
plants. These are slowly increasing in number in New Brunswick and 
Nova Scotia, as the fishing industry cannot well afford to perpetuate’ 
the disregard of waste. 

At the present time (1927-1925) there are 15 licensed plants 
Operating on fish by-products in Nova Scotia and New Brunswick, but 
there is none as yet in Prince Edward Island nor in Quebec. Of these 
plants only four produce fish meal in any quantity, three at the most 
produce fish guano3; the: others prepare fish oil and cod liver oil, 


crude or medicinal. One plant uses the scallsp and clam shell waste 
from canning factories in preparing a grit for use in the poultry in- 
dustry. Besides the licensed plants there are several concerns which 


coldect livers in barrels and render the oil by the old-time method 
of putrefaction. A bucket of livers is sold for 20-25 cents and oil 
drawn out by the sun for 30 cents a gallon. 

This’ extract from the special report of J. J. Cowie and G. R. Harl, 
Canadian delegates to the Imperial Hconomic Committee of 1927 emphasizes 
the need of plants for fish meal, of whimoil and fertilizer are 
corollaries: 


"There is a great and ever-widening market for fish meal of 
the desired quality. 

"The throwing away of 30 per cent of the large quantities 

of fresh fish brought to land by our shore fishermen is a 
serious loss which might readily be avoided ...... It is 
well known that at present when dogfish come on the coast 
fishermen practically stop operations rather than continue 
hauling up their lines loaded up with these fish and with 
very few of the food fishes. But if the shore fishermen 
were once assured that they could dispose of every dogfish 

at a price to a meal-making plant, in addition to the benefit 
they would derive from the increased quantity of edible fish 
they would bring to land, their outlook and material state 
would quickly change .ee.e. 

"We strongly feel that the establishment of central meal- 
making plants on.the Atlantic coast is of as much importance 
as the finding of new markets for fish .co.ceoe 

"To summarize the main features of the foregoing report which 
would bring immediate beneficial results, we would note that 
these are two% 


"(1) The marketing of fresh fish in ice in Great Britain and 
"(2) The establishment of meal-making plants to take care of 
the great amount of material at present being wasted." 
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Reduction Processes 








In the past much capital was lost in desultory efforts to equip 
plants for handline waste offal and non-edibls fish. The basic 
causes of failure were the crudity of the processes arid the consequent 
inferiority of the products, Tha British Columbia representative on the 
Chemists Committee of the Adviscry Research Gouncil stated in 1921 that, 
"until a semi-commercial plant is erected tc demonstrate that a better 
process than these in use can be developed, that yields can be increased 
n carrisd on on eee for a market, it would seem to be 


and operatic 
futile to continue the erection of other’ fish-rendsring plants.” 

Since those days the fish reduction industry at least #n parts of 
the British Columbia coast has been wholly remade mainly owing to the 
permissier to ude pilchard’ and in ‘certain’ dietricts herring for non- 
odible purposes and to the consequent demand for up-to-date equipment. 

flor 1 the products are mere standardized; 


) 

a dre nore and more applied; there are as many fish 
as evar; the campaign against thoir marine foes has hardly begun, and 
there is et a vast ahount of waste that snould net be wasted. 

Owing to long experience in by-preduct reduction ef menhaden, 
Salmon, herring, sardime, guna, étc., im the U.S. and Alaska, and of ¢-< 
cod, hake, herring, etc. in Norway, Britain and Germany, manufacturers 
of special machinery cutside Canada had a great start specially on the 
Pacific Coast. Well known firms attracted by the free admission cf 
machinery not made in Canada for the manufacture cf meal and fertilizer 
have so far held the market, but one or moré of these firms have now 
established branches in Canada, and certain Canadian firms are now well 
prepared to ccmpete with them. 

The main cost of a plant: naturally depends on the-capacity, varying 
frem some $200,000 eee for a big fishing and canning centre to 
$25,000 or £30,000 eh a completely equipped plant (exclusive of land 


3 
and foundatien) c Ete Sot andiane 200 tone of raw Tash a day, 66 to 
Unahea on | ecw oe . tone per eur ab a ee of 10, COC a Dei unite 
The latter are specially suited to isolated canneries, dog-fish and 
halibut-waste centres, and collecting es sie on ‘an cutee =Lhe-Wway <7 4 


The use of pneumatic ccnvoyors for fish meal is common in the 
as Ks rring industry and is likely to be general in all large plants. 
Besidas being the fastest and cheapest method of handling’all finely 
separated material frem metal filings to sawdust, this process has a 
special advantage in moving fish meal in that it counteracts the natural 
moisture and warmth of the meal. 
A suggestion of the Imperial Yeo 
Consuderavaon, Nemoly, that of a’ tact hip, equipped for the treat- 
ment of ae fish for prompt despate ne en the first stage 
of reduction of non-editle Tish; livers an: offal into oil and meal. 
Figh = Dac.1927, p-360) 


te 


c Committse might be worth 
n a 


The typical processes are of three kinds:- 

(a) The raw matorial is cooked with live steam; the oil and water are 
remeved by a press; the press cake is dried; and the oil and water 
are separated by heat. This long established mathcd loses a portion 
of protein by pressure, and fives a somewhat low yield cf meal 
averaging one ton of moal to ‘six tons of fish. 

(2) By the dry~rendering process the fish can be sterilized before dry- 

Hey Loew ryane aeloltected! 1a a iste ha hata vacuum drier, and 

ho oil is then removed by a screw press 

] lvent process much used in oun is both efficient and 
economical. Cheap solvents such as othvione dichloride and 
trichlerathylone, which are non-combusti bls anid non"SxpLosi Ve, arc 
now produced on a large scalo and are recovorable after uso with 
i@ttlo loss. Tho fish is driod bofore treatmont with solvonts. 

It should be noted that modern fish rondering oquipmont is cf the 
enclosed type with suitable arrangements for drawing eff and burning 


» 












siden ie Fee aay 
PRUE Ac 


Met Pe el yh Spel teen Dir Has Cree gis us 


Bas =a H mage oy as pa ae 





+9 
an 2 ie cone Be ws ye 4 


ash Be Te , eS ree ay eee uy hs at sat 
Pileeeail ort oko ee agc es pie aout ied 














+ 
- te Bb <4 hy wie) ae 
i f ae: vb 
he re Osea Sd) 
i 2 . . ; ot ; Oe 
, TEA RRM | ox Mt hk 
vy ? ¢ . : a3 | 
Ave 
Se . P P aT t meer ae ae De 
: T | eee 
5. : 
! 
= a 1 LP aa dy | 
es Fees { fg * | 
. ‘ 4 E . Te A ye 
| . - 
. th % 
} ¥ ‘ ; Hine | ; 
d fr | 
, wh ‘ a fe iis 
| | 4 wera siahyet bee: he im 


i i “On Hy cath Ae @ 


ban tee { in , 
aya. C i i ay 


oe) a “ow AA hecaed 7 i 
a AM Pa 








Late niie Ae 
‘ “ A? ir oe pa my i. 
nee hee ON 










has vais kas cm eae 
Pete Bat 















rh. " : 
Ta ed i te i tie : eg 






vm jaey big ghar : i £ ont pir ha tte Wi ag oe iar . 


oan een aye ef. a iy 4 i a: f hue’ An 
7 4 4 as if ian ” 


si 


Lhe wOgvOUs, VapDOUr.« ~<A Ymisgaence, can thereby be avoided. 

Headuction plants are now installed.in various areas. of both 
C0asts and at certain canneries. Aan account with drawings of 2 
type Specially adapted by, its compactness and moderate cost for 
fish curing: establishments and fish canneries is given in "Chemical 
and Metallurgical Kngineering" for October 29, 1923 and December 8, 
1924. 

The necessary machinery can be manufactured in Canada or 
imported from Great Britain but certain firms in the United states 
which have long specialised in the equipment have as yet the greater 
share in the west 

Imports of equinment for the industry in 1927 amounted to 
wero, 0078 compared with 2164 346. in 1925. 

Besidus the information 46 to this and other equipment features 
of fish-rendering plants to be found in the references to books and 
articles listed later in this memorandum, those interested may vubtain 
practical advice from the Fisheries Experimental stations at Halifax, 
Naive, Prince Rusert, B.C.4) end, Nanaimo, B.C. 


Bisly Ops 


(Marine oils) 


For specialised knowledge of the fish 011 industry the reader 
is referred to text-books on the subject (see n. 25.) 

we CONTine ourselves Tere to a summary of the fish cils known 
tO the trade and such facts as are applicable to the present status 
of the industry in Canada. 


Oils Gerived Prom fish are broadly divided into: 
(1) fish ofis obtained from all parts of the body 
Of <a testis 
(2) liver oils:— 
the ‘chief of which are 
(a) teod oi2' i.e. non-medicinal cod-liver-oil. 
(b} medicinal cod-liver-oil:- 
other special varieties are 
shark liver oil 
dOesishn livercoils 
(2) Bish Oilss- 
MRevmMost Mmpernaniy theh.obis are 
salmon oil 
pil¢hared 011 (sardine) 
herring 
mentadens (Wh Gekee, 

Wackerel waste, tuna, dog-fish and other fish taken in smaller and 
scattered quantity, are usually mixed before reduction, and the oil 
Drocuctlis clessed Ss Aish Gil’ wenerically. 

The| bodies of cod, halinut, and. other white fish yield Little oil, 
as do the livers of fatty fish, and vice versa. 

Tievartvereniustiomor 'fieh (body) soils!’ im Canada is so) far 
COUitHeG Con Mollicherd voi)’ anal orevebly es sedmen orl the body oils 
fromyother Pism end other fism offal being marketed as ‘Tish oil’. 
This statement applies also to the porpoise for though an o1i1 obtained 
from fhe\ jaw is of very high value ss a lubricant, the number of brown 
HOrpolise taken does not warrant separation of the jaw oil from the 
body blubber. 
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An addition in Ganada to ths raw material for fish body oil 
may in timo be made by an increased capture in the Arctic waters 
of tho walrus and thé ae apes known as ‘White Whale’, which is 
also taken in the Gulf of St. Lawrante. Beforo the pilchard in- 

+ 10] the 1 production from 


duswry was doveloped in Britis sh Columbia 


marino sourcaos was-mainly* confit 

lereeeamount) of maalo (oil (1925, 556.939 sales. 1920, 468,200 pais, ) 

con hue to be produced by the Consolidated Whale Corp. of Bee, 

and the seal oil preducticn of Quebec is still considsrable (1925, 
OS, pales eer i POs imal e..) 


ees ee 
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The body cils of the fish above named arc classed as ‘drying 

eal get ana nae m eat eS ae tat A sie ON eens =H =a 
Oils’ sag ean Ba used 1h tho peint and varnish industry according 


to their radetively high iodine value. 
f ari eorwscd IM The Boop and leather, rubber, 
waterprool material’ and cordage industriese 
The hardenine and decdorizing of fatty oils by hydrogenation 
have basen perfected of lats years, so tian hartecoloriess ,. 0 
less fats are now manufactured from fash oils. This is parti 
ly the caso with monkaden and whale oils, the proc 
% manufacbure of candles), laundry soap and in 
substitutes, cne of eee ie Drei eacit © 
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Hydtogenntion of marine o1ls Will gestroy 211 odour and bleach 
them snow white, but leaves them hard and unsuited to the manufacture 
j e except 
t 


@f edible products such as lard and margarin 
of fleshy or protein matter, which owin fe) 
he keeping quali ity. Purwr ie 


bsolutely free 
ie 


O 
. 4 
Ihereas salimon onl from ireish fash as tf 


acid, the ak ee ete rom salmon offal contains from 10-20 
per cent and is often rancid and odorous. t+ is, therefore, essential 
to handle the raw material promptly before decomposition is pessible, 
if a high erade’ oll ve toe produced.’ Seeides! the higher value of 
the oil the grade of mealithue rapidly preduced fetcnes higher price 
and meets the critical demands of the poultryman and stock feeder. 

The ganeral public will not have any aversion to cooking fats 
made trom ‘fish oils “i "properly made at Tirst, | The scientific 
treatment of cottcn seed cil has longs ago overcomes the prejudice 
croaved (by "crude methods of preduction.) “The fresh is) cleaner as a 
source ‘of fat than most animals. “It can never be as filthy as the hog. 


a 


Vth ash aber ts oes b* opfsred vo the) average consunor in an 
attractive and palata t 
commonly uged fats ie would be used for cooking in censtantly in- 
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36 it is possible te\hardéen the liquid 
lard...., “hen economic conditicns demand 


” ono} 296 
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supply of edible fats, for the present day dietician feels that oe 
human dist, to be satisfactory, should contain a cortain parcenta 
It therefore appears to bo only a question of time until 
re extensively used in the human dietary. 
(Qos Holmes) US. einean, of nen Gee 
The process for the proper trontment of salmon, pilchard, tuna, 
whale and other oils is PA iy Coney yO. VisZOUL Ar cane 
Mone! Mier yee 


The digsh-liver oilvinduetry in) Canada is confined to cod, hake, 
and haddock, special attention not having yet been paid to dogfish 
or shark ees 

Both in America and durope , codliver oil for industrial use is 
known Geswthe trade as “eodvond.) "Cod oil! ds of twe grades, Tirst 
a high grade prepared from cod livers more or less fresh, which is 
mown ea: Termude God Livertorl” or non-meditinal cod liver oil", ‘and 
ylen/inierior grade derived trom a mixture of cod Livers with 
se of hake, haddock and other fish (known in Europe as "coast cod 
ye MGcehoi ve form the bulk of the industry! in Canada, Newfound- 
land, Scotland, Maine, Massachusetts and Japan; on the other hand, in 
forey and Iecsland medicinal cod liver oils are the larger product, 

Ther production 1n Canada for 1925 was 274,987 eallone ef codoil 


— 


yi 2 

/ ae “ cane es i 
and 20,036 eallons, Of “medreavals) In 19260 the respective figures 
wore 201,439 and 94,3383. 


Cod O1l2s in general use tor the deather industry and in the 
manufacture of low grade soaps and oil oF 

A special use is in the preparation of *’chamois' leather from 
sheep skins. The excess oil, when expressed, is called defras and 
is usod by curriers and leather maxors. 





Tho guostion whether there ever can be in Canada a medicinal | 
cod liver oil industry at all comparable to that in Norway or even 
Newfoundland depends on the potential supply cf suitable raw material. 

Scipnice tolls ws that cod Diver oil however rich in fat, however 


nausoatinegvoer tasteless, however brown, oe on colounlogs, towels: 10S 
sveciticemediGal value te its vitemine content and in a Lesser degras 
to its iodine value (155-161). Te mow tho crigin of the vitamines 

iw Pishter Mis, thorefora, essensial, ond the “Ilow shoot! below be- 
comes of great practical interest. 


Genesis of Vitamines in Fish 





(a) the sun is the primary visible source of energy; 
{b) only at shallow depths to which rays penetrate, e-g., the 
panies. et ara intions allow the upper layers 


; ine points where condit 
of water to be replenished with ti 
the Nerth sea and the coasts of Newfoundland, can marine 
iatoms or microscopic veretable orranisms with siliceous 
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s necessary tc plant life, 


ts j 
the vitamine 


a Sie 
ce) these diatoms are the food of minute but larger creatures 
(copehods, amphipods, larvae, decapods, mollusca, etc.); 

(ad) these dn thsir turn are the food of many veristios of email 
his @€4ud Our meaning croaturcs (caplin, squad, salpae ana certain 
molluscs); 

fo )iose are the food of the cod 
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pies Rt “_ Neh i" cya 
vad wh ee . : 6 ala : 
a0 Teak: ny, ie, of aig ot vj ae “3 


ie 
rh Sonar ay 
‘a, y 


; tT ub es said i oa 


Be fi taat 


al aR i, 


en Ate? ha 7 4 





- 10 - 


In view of the small demand in Canada for cod and other roos, it 


should be noted that vitamine is not confined to the liver, but in the 
poriod precodins spawning is.found considerably concentratod in the roe 
both hard and soft. (British Medical Rosearch Council Report No. 38, 
M924 pe 278 ) 

Those interested in the medical cod liver oil industry of Nova 
Scotia have to ascertain whethor the livers ef the cod used as the raw 
material moot certain conditions and whether a supply of such livers 
can bc obtained larre eriough to support an important industry. The 
great increase in tha amount of medicinal ced liver cil produced in 
Nova Scotia in tno past few years is certainly an indication that this 
natural resource had riot been utilized to the full: nor is it yet. 

Tho demand for cod livor eil has nevor slackoned and, considering 
tho increasing use in animal feed (for cattlea, horses, sheep and poultry) 
will increase ven if science presents the public with a more tempting 

substitute. At te present timo it is most unlikely that any oqually 
potent odible substance can be producod in quantity large snough to 
take the place of medical cod liver oil, but it may be noted that the 
Madical Aesearch Couiein has Toaported (1927) that the Liver fat of 
salmon and halibut may be a hundred times as rich in tho growth 
premoting vitamine A than standard medicinal cod liver oil; again that 
the Biclogical Board cf Canada has stated that deg fish livor oil is 
even More potenv invvi tvemine A than cod isverj and! ifurthor that pro- 
fessors of scienco declaro that the anti-rachitic vitamine (by some 
termed D but not yet definitoly differontiated from vitamino A) is 
formed by tho oxposuro-of fat like substances to ultra-violet rays 

and that .0002 milligrams ef a compound named "irradiated orgasterol" 
fea davly for a poriod has a like healthy cffoct on animal bene growth. 
Bven if as stated the livor fat of calves, cows, otcs yields 2 tasteless 
Ot) Quine ae Tich or richer in vitamino: Athan cod liver, ‘the cost of 
the supply and the limited omount would bar it from competition. 


Atlantic Cod 

As to tho rolativo morits of Norwogian and Newfoundland modical 
oil, tho rogult of the discussionimay be summed up in those words:- 
"She superiority of the Norwogian A has disappoarod through ths 
improvemont of the quality of tho Nowfeundland oil" (Imp. Inst. 
Bullotin No. 4, 1925, pe470) and evon Profossor Poulson tho Sean- 
dinavyian export eritee that “oils from Newfoundland and Norway are 
equal As rogards centont of vitemines and variability" (1.0. coleur, 
tasto, and ae tal) (Can. Fishorman ig AF 3K, Furthor extracts aro 

iaveces 

"The Newfoundland olls;ware found te possoss & vory high average 
vVitomine Gontont ond this is ndoriboed te tho fact that tho;main fishing 
is in tha summor months when: the cod aro actively feoding @ff tho cast 
eonets ef tho island”....;...4.!or the eile derived tram Norway thegsa 
trom tha==--codst whichoare prepared not eniy from the cod, Dut also 
from various othor fanoid fish caught whon actively fooding aro; goncral- 
iy spore, tivo to tom timos mona valuable than the average oil pré~ 
poured Gur---tns Area, wheroduring ao poreion of the, gomson tho. Tish 
Are Caueot nom spaynine ss ‘only vory ‘small vrepertsion of the ia eh 
usod for the manufacturo of Norwegian oils aro caught whin spawning™isi. 

"ins o1is trom Newioundland ore proparad practically eitiroly froti 
ood’. (dips Dust. Bullotin. } 

"The Newfoundland livers are at their best aftor fasditig on tho 

lin and squid) which hava thomselvas fad on the diatoms and plankton. 


cap 
The eaplini appoar in shoro-vaters' an Junerand July and aftSr them tho 
SqUt Gs senvber tho.-rod nave epacned ae iiny they teod and fintion in Juno; 
JUL Aueiet wadoeerly Septembor. The livers ars rich ih yeas A 
ame! D> which Garry them over the mext winter and spawning séason, ox 


perts aeroe that the bost cil is from cod which havo boon bled by cutting 
coin {toute when tikom. Those loft to dic are not as good. (Fishorics 
fe) roundland by a Coulton, 1925). 
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"The Newfoundland oils have the quality of vitamine content, but in 
spits of the system of government regulation and inspection the oils do 
not find a ready sale in Great Britain in competition with the highly 
marketable Norwegian produce. The price also is often high. Thevkey to 
the matter would seem to lie in exercising gfraator care to ensure that 
only the clear colourless oil which is drawn off at the beginning of the 
steamine is placed on the market as medicinal oil." (Imperial Bcenomic 
Committes's Report on marketing foodstuffs within tho Empire.) 

A perusal of the avove extracts will draw the attention to those 
interosted in the Canadian medicinal ced liver 9011 industry to certain 
conditions that mako for a product of the highest grado, (1) that the 
fish must bs taken bofors apawning and while still actively foeding, 
and that if this condition is fuifilled the livers of certain ether fish 
besides the cod may be equally valuable, (2) that the rendering ef livers 
sheuld be effected as soon as possible after the fish is caught, (3) that 
great care shculd be taken to market as medicinal cil snly the very best 
oil obtained by scientific process. 

A corollary from what we have stated above is that a scientific 
analysis guaranteeing the vitamine content of ths medicinal oil is 
essential if the unfounded prejudice hindering the marketing of Atlantic 
cod liver oil is to be removed. (In this connection it may be neted 
that the wel] known sexpert Dr, J. C. Drummond is reported to have in- 
vented a "tintometor" -hich indicates the vitamine potency by variation 
in a purple shade. Canadian Fishermen 27/4/28.) 

The Imperial Covernment promises that if the production of medicinal 
cod liver #il with high vitamine content is carried out tc its satisfaction, 
the Empire Marketing Board will advertise the facts and work up a greater 
demand for the north Atlantic product. 

In Norway the medicinal oils produced in the Lofoden and Finmarken 
zones are bourht in bulk and shipped to Bergen and other centres for the 
refining process which, undertaken -as far as possible to avoid oxidation 
by contact with the air, consists in the removal of the stearine and pig- 
mont. Newfoundland of late years has treated part of its eil thus, but 
the bulk of the higher grade eil has been shipped to Boston and Burope fer 
refining. There scé6m to be no reasons other than econcmic why a plant 
poing beyond prolimiary preecesses should net-be put up in Nova Scotia to 
take care of the livers obtained on the banks and refrigerated for trans~ 
port, ana aiaeo of the fresh divers from cod ecutted for curing at. Halifax, 
Ganso, Lunonbure or Digby, provided the fish are in prime spawning con- 
dition. 

(Note: The Geolofical Survey Report 1338-9, Vol LV, p.91 had an 
interesting item, viz. that the waters of the alkaline medicinal springs 
at Apohaqui and Havelock Corner in King's county, Now Brunswick, make a 
natural emulsion with cod-liver oil.) 


Fish Moal 





Fish meal has now wide use ag an ingredient in the feed of cattle, 
swine and poultry. 

Formerly nearly all the fish waste, if used at all, was reduced to 
fertilizer (guano) after the expression of as much oil as possible, but 
it is now realised that, besides the higher price paid for meal than fer 
‘fish scrap', the most valuable chemical canstituents of the raw material 
are mostly returned to the land in the manyre of the animals fed. 

As a food stuff, fish meal should be carafully troated, prepared 
trom iresh ray fish or iresh offal in @ clean factory and should be dried, 
without scorching. The richer meal is mado from whclo fish, tho poorer 
Irom waste hoads, tail and fins. lisal can bso made frem salt-water or 
fresh-water fish alike. 

Its fazding value depends on a high content of protein, i-e., tissue- 
buildine albuminecid (55-60%) which rondors it more nuitable for combination 
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with such fead as roots, potatoos, hay, straw and the starchy corsals, 
all of which contain a lot percentage of proteine Bosides the high 
albuminoid content, a good fish meal food should contain lass than 10 per 
cemt-oit, 3 per cent salt and 14 per cent moisture, and should be ground 
fine, 06 light im colour and mixed with certain ner ingredients (molasses, 
bran, etc.) in proper proportion. If too moist the feed becomes mouldy 
and o excess of oil, especially if the raw material is net quite fresh, 
imparts an unpleasant taste vhich may taint the flesh of the animal fed. 
Subject to these conditions there is a large and growing market. (See 
Dominion “xperimental Farm Pamphlet No. 17.) 
A rocommendation in thea Fish Report of the Imperial Nconomic Com- 
mittrs (Oct. 1927) reads as follows:- 
"Tt is necessary for the economic development of the 
industry to exploat to the fullest extent tha by- 
products. White fish meal has special value for feed- 
ine auimels ana poultry. "ele There 1s a large mar- 
kat in Germany for fish meal, certain of the meat 
trades in Great Britain have opposed its use on the 
ground of its inducing taint. Repoated experiments 
at research stations have demonstrated that there is 
mo Tisk or teint, Wi the miseal 1s used in tans proportions 
and in the methods advocated by the English Ministry of 
Apriculturs and fisheries. [ne jopening Tor an extended 
use of fish meal in Great Britain is very great and its 
development would bensfit both the live stock industry 
and “net ieline Vaduetry.” "Can. Fisherman, Oct. 1927, 
pee go.) 
The Canadian Trade Commissioner in Gormany reported in June 1924, 
as follows: 
"The establishment of plants for drying and grinding 
fish waste into fish meal for export to Germany would 
appear to be the best outicot for the refuse of Canadian 
COOL UNG ie ak ernst | Dae Ten Miy ay} tie rarsers 
of swine in Western Germany ara accustomed to use fish 
meal which is also sometimos given to young cattle and 
POULT. 
Germany and Britain compote for the Norwegian cod meal which is 
ite, flakey, air dried, and analyses only about 3% fat. Norwegian 
herring analysing about 9%) fat is less favoured. The white fish meal 
of Britain and Germany is simaiar to the Norweeian byt is not as 
tive in appearance. 
Moeiederived Tran’ *yollew! orvolly Tieh such “as salmon, ‘herring 
and mackerel, is less valuable than that from 'white' fish such as 
ced, kere halibut, flat fish or lcbsters, because of the higher 
pears of oil remaining in the meal. 
A booklet describing the scientific German method of processing 
fish for meal whether by indirect steam or solvent can be obtained 
on lean from the Intelligence Service of the Department of Trade and 
Commerce, where samples of stood Scotch fish meal can also be seen. 
(Reterencs wile T.cy 20382 ji. 


5 


Pie “agano ‘or eround @ish) scrap Veonsists' of fish tissue, Iish 
bone and fish waste, drioad and ground and shall contain not less than 

5 ner Wentcf nitrocen and > per cent of phosphoric acid.". It should 
be distinevuished frem fish meal, which, though it is alse “dried greund 
residue trem Tish” must, by the "Teedine Stuffs Act” of July 1, 1920, 
"be mads from undeccmposed fish and the eil contained therein shall not 
be rancid." 
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"In the manuiacture of this material the of fal--heads, tails, fins, 
entrails etc.--from fish canneries and in some cases the whole fish (dog- 
fish, mennaden, etc.) is used: The raw scrap is cooked with steam and 
then pressed, dried and ground: for the market. This treatment removes 

the greater part of the oil, undesirable in a fertilizer, and makes a 
preduct which will keep on storagee Much of the fish scrap meal manu- 
factured is used in the preparation of mixed fertilizer. 

"The composition of fish scrap meal varies greatly, depending on the 
nature of the raw product and to some degree on the method of manufacture. 
Average fish meal manufactured for fertilizins purpeses will centain from 
6 to & per cent of nitrogen and from 5 to 8 per cent of phosphoric acid; 
when whole fish make up the major part of the scrap e.g- dog-fish, the 
phosphoric acid content may be as lew as 2 percent. The nitrogen and 
phosphoric acid of fish scrap become roadily available in the soil." (Dept. 
or thericuiture:, Bull. #92, 19070) 

"Acidulatod fish scrap" is the term used for the pressed scrap after 
treatment with sulphuric acid, which prevents putrefaction or fly-broeding 
and renders the phosphorus in the phosphate of lime available. Fish scrap 
thus treatod is unfit fer feeding purposes. 


Fish Glues, Gelatin and Isin-lass. 
(i Ea bra aac a haces alba 
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Tne following extract from the second report of Adhesive Research 
Committes for Great Britain, 19260, is in general applicable to the industry 
in Canada: 

"At present the fish glue industry is small and its products much 
inferior to bone and hide glues. Only a very small proportion of 
the raw materiel availeble ts actually usod for glue manufacture, 
by far the greater part of it passing direct to meal and fertilizer 
works. The amount of glue preduced is sufficient to meet oxisting 
demands, but if a greatly improved preduct could be obtained, anc 
especially if.gelatin of high quality could be cheaply preduced, 
otner markets would becomo availablo. Much of the galatin usod in 
Great Britain for sdible and photographic purposes is importod." 
hpees cof report .:) 





Tho essential diffsrenca at present between the glue as commenly inade 
from fish stock and that made from hides, horns and hoofs is that, owing 
to the smaller content of true gelatin and the larger content of protcoses, 
fats and pipment, fish glues are soluble in cold water, while hide glues 
morely swell in cold wator and do not dissolve until the water is heated. 
Fish glues as made by the usual methods are liquid glues; cake glue from 
fish is now made but requires preat care in the drying process. 

Beth types of flue, fish or animal, dopend for their adhesive qualities 
on very closely similar gelatina, and resoarch into methods of troatment 
and analysis of raw matsrial show that gluos of high grade can bo preduced 
from either sourco.e. Tosts made at the Royal Air Force ostablishmont in 
“neland indicato that tho cake glue properly prepared from cod skins com- 
pares not unfavourably with tho strongest available hido or bone gluce 
Further, it is possiblo witheut great difficulty to produce frem fish skins 
a cako golatin, colourless, odourless and tastelesse 


Raw material 

Noarly all tho fish gluco made is derived from the waste products of 
cod, necdocs. hake and pollock, iso. from )'eground' Tish. Though any kind 
of fish might be used, various reasons aro a bar to their use. Thus, 
excess of oil, tco thin skins or too smnll bonos, short senson run, er 
locality ei catch are obstacles te commermeicl use. In England fish glue 
is made at fish=-serap factories from ths water in which the fish have boen 
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he 'ground' fish waste is of three classes (1) skin stock, mainly 
of galted cod and cusk, (2; trimmines and bones, (3 ) fish heads. Cod 

and cusk skins yield 60 - 80 gallons of glue a ton of stock; hake, haddock 
Bande pollock, $35 - 455) trammings: 252-130 gallons; cheads, 18 galblovaiper 
ton. The best raw material is the skin of cartilaginous fish which con- 
tains a large proportion of collagen and fewer fat glandse Thus, though 
catfish are much used, they yield a lower prade of glue @wing to the 
amount of fat in the skins. Ordinary fish offal, because of the variety 
of its ingredients, and even salmon offal is not suitable for glue of 

high quality, but the waste of the cod, hake and haddock from the fillet- 
ing factories now common provides a ready and valuable supply of raw 
material. Sharks, non-edible and undersized fish are furthor sources, 
provided that for ecenomic reasons the residue after glue extraction can 
be made into fish meal and other by-preducts. 


Uses 

The best grade ef fish skin glue is found to be the most satisfactory 
'photo-cngraving' glue for the anamel process, and its manufacture bana 
this dolicate purpose requires the utmost care. 

Large quantities of the cheaper grades of fish glue are used for 
Sizinft.e 

Ordinary fish glues are net the best for woodwork, because ef their 
hydroscopicity and cdeur, but the improved fish glues, having neither of 
these dravbacks and also a high tensile strength, are quite suitabie for 
use in feinory and for similar purposes. These new cdeurless glues can 
well be used for veneer work, manufacture of cartons and paper bexose 

Ordinary fish clue is also used as a ready-to-use adhesive for the 
shoe trade and for repair jobs goncrally. Its use as mucilage has its 
odour disguised by flavouring extracts. It is largely used where flexible 
glues are fequired, as for court plaster, labels, stamps and book-binding. 

An edible gelatin, colourless, odourless and tasteless, can by a 
special prcecess be produced frem selected skins and a gelatin suited to 
photographic plates at a lower cost than these now marketed for the same 
purposee 


thod of Manufacture for ordinary fish glue consists mainly in: 

(i) elimination of the salt, 

aay) €2soking with the additien of a preservative and also of an 
acid ta hasten the hydrolysis of the stock. 

(iii) filtration of the liquor, and evaporation either in vacuum 
evaporators*+er in-epen pans heated with steam ¢geils until 
the proper viscosity is attained. 

(iv) addition of further preservatives, such as phenol, and of 

essential oils, such as wintergreen, peppermint, etc. 

The 'chum' or residue, from the above treatment is an excellent 
poultry food with a ccntent of 50 per cent of easily digestible protein, 
besides a good deal of calcium for eggshell and phosphorus for yelk. 
An averare analysis of this ‘chum' shows 53 por cent protein, 27 per 
cent calcium and magnesium phosphate. 


Isinglass 





Descriptien and source 

Isinglass is a collagen contained in a certain layer of the air- 
bladders, or swim-bladders, of fish. These bladders are known as 'seunds’. 
Isinglass does not dissolve, but merely swells in cold water. The collagen 
does not become gelatin until it has been heated with water. ‘hen thus 
heated it hydrolyzes to form a gelatin which dissolves and which en cooling 
forms a gel closely resembling that of hide or bones gelatine 

The best known isinelass is the Russian variety made from the so 
of sturgeon, catfish and carp. In Iceland cod and ling sounds are the 
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chief raw materials; in Newfoundland and the North Atlantic, hake and cod. 
American isinglass is also made from the 'squeateague', known also as 
‘yellow fin', ‘weakfish', ‘blue fish" and by other names, which is caught 
in large quantities along the coast of the middle Atlantic states. Good 
grades of isinglass are also manufactured in India, the Philippines, 
Venezuala, Brazil and the West Indies, but there is no firm listed as now 
manufacturing this valuable material in Canada. Apparently the only fish 
from which sounds are saved in Canada for isinglass making is hake and the 
combined output of 35 or more collectors amounts to only 25,000 lbs., all 
of which is exported to the United States. 


Process of Manufacture 

The best quality of American isinglass is prepared from the sounds 
of hake caught in deep waters off the coast of Nova Scotia. The sounds 
are removed when the fish is dressed and, if far from land, are salted 
in barrels. One ton of hake yields from 300 to 500 large bladders or 
sounds weighing 40 - 50 lbs. At the factory these are split up and dried 
in the open air; later they are soaked till soft, chopped, macerated and 
rolled into sheets 1/8 in. - ¢ in. thick and 6 in. - 8 in. wide, of any 
length. Finally these sheets are passed through ribbon rollers producing 
ribbons 1/64 inch thick, which are quickly dried and wound on wooden spools 
into coils about 1 pound in weight. Owing to the value of isinglass, it 
is adulterated by gelatin, blood fibrin, agar-agar, etc. Occasionally 
gelatin is rolled in between layers of isinglass, a fraud easily detected 
by the microscope which shows the fibrous structure retained by the ising- 
lass, but not by the gelatin. 


Uses 





Owing to the perfected processes of beer filtration, isinglass is 
not much used now as a fining agent for beer, but is still the chief 
agent for the clarification of white wines. One ounce of isinglass 
clarifies up to 500 gallons of wine in eight or ten days. The isinglass, 
not being heated, retains its fibrous structure even when beaten up and 
Suirred in, but being held in’ finely divided suspension mechanically 
entangles in its meshes as it settles the material in the wine that 
causes turbidity. 

As a result of the ability to produce gelatin from fish skins which 
is odeurless, colourless and tasteless, the Adhesives Research Committee 
investigated the possibility of using prepared fish skins (cod, haddock, 
ete.,) forclarification st fermented Miguors. That this is possible is 
implied by the use of skate skins in France for the clarification of 
wines, but the exact conditions for success were not yet (1926) formulated. 

As very pure gelatin can now be produced by the electro-osmose 
process quite cheaply even from low-grade materials, isinglass is no 
longer used in the preparation of edible jellies and confectionery, but 
is of value in the sizing of gilk, in making cement for broken glass and 
china, court plaster and capsules, a water proofing compound for textiles 
BSnoseydressing for Leather. 


Pearl Essence, for use in the artificial pearl industry, is the shiny 
extract from herring scales. 

For several years the raw material has been shipped from Grand 
Manan and elsewhere in New Brunswick, but the establishment of a ‘pearl 
essence’ extracting plant at Nanaimo, B.C., is of recent date. This 
plant has a capacity of 3-5 tons a day and, in 1927, 150,000 pounds of 
herring scales were treated. The essence is shipped to the Paisperd 
Products Company, the parent firm in New York’for final conversion 
into ‘pearls'. 
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Poultry Griz 
A minor by-product of tho fishing industry is tho poultry grit 
derived oo scallop, cham and lobstor shells. A specialty of scallop 
and clam sholl grit is made by a producer at Digby, NS. 

ve chiot market is Bristol, England, but shippers have thore to 
competo with the lene ostablished sale ag oyster-shell grit from 
Baltimers, U.S.A. |) which -roalises trem 917.50 to 20,00 a ewt. 

Lopeten shalle Lromi labrador ars aleo. Jikely to compote in the 
market. (Com. Int. Journal, 1920, p. 105). 








Regulations etc. 


Liconsas 
caeeaest as in this Act othorwise provided no cne shall ongage in 
the manufacture of fish meal, fertilizer, 011, glue or otner products 
po ee Samia charactor ire iresn fish, Jish jotfal or marino pnnimals 
excopt under liconse from tho minister." (Soc. 10, Fisherios Act.) 
The use, of nets ,/other, than. gidlynots, drift nots, drag soines 
or purso soines. shall not.be permitiad in the capture of herring or 


pilchard. 

TiO WAUConN se ees Fonaeniatenet, or gili=not. wheal labo one dollar; 
Lot) Mi stroe eOinG. or GUumsousoimc. five dollars.” (Fishory Rog. for Bad. 
Sec. 14. 
Dogfis 

The name "dogfish", tho vernacular namo for squalis, is horoby 


. iE See 7, : 
changsd to “grayfish". (Soc. 64, Fisheries Act). 


Ene 200 0 a, licence to 'suthnorjigo Mot ‘or nook or line fishing 
ier erogiisnyenet. bo one.coliar.| (Fishing Ree, for By. Sec. 13.) 


Horring 

Tie capiurs ol horyving for roduction ivto Tish, moal, oil, Cte. 
a6 permissible in districts LM and 2, British Columbin but not in 
District 3. 
(District 3 ombraces fa) all the torritorial wators of British 
Columbia on west coast of Vancouver island botwoon Benchy Haad and 
Cape Scott and (b) all these botwoon the onst coast ef Vancouvor 
igileond Gnd the mainland to on imaginary lino drawn from Cape Scott 
to Capo Caution. ) 

tho capture Ol herrings for iroduction is pormissiblo on’ tho 
Atlantic const in the Bay of Fundy watars adjacont to New Brunswick. 
Also sprave herring caught on the Atlantic const may “bo convertod 
into such products. 


Pilchard 
UOorewue mo rastrictod sno tor capture of piichards,. nor any 
cleso s3asone 


Taxation 

tm 2925 tie British Columbia Loeielaturns imposod.a tax of $1.25 
) en Of t26h moal and cno. cent a gallon on fish o1i mado in tho 
provinces 


Bign 9dto0 - Inspection 





Rovised (Stats /of Canada, 1900; Chap. 65. 
Inspoction and gale Act with amendmonts to August, 1920. 

iene nie hey all fish Gils including whalo. shall'bo class- 
‘fiod and branded by inspectors. 
Wialovanigenorpomsc: ol No. 1 palo, Noe 2 stray, Nov 3, brown, 
Doct CLIINGs: f strictly pale, No. 2 palo, No.3 straw, No. 4 brown, 
Wo. 5 darlke brown, 
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God and 211 ether oil A ist quelity, B and quality. 

Casks to be marked with the eaure of cask and the barrels to be sound 

and staunch, made of hard wood. Water or adulteration in cask to be 

inscribed on cask. 

Fees for inspection 20 cents a puncheon ( ot ) 

15 cents a hogshaad (54 eal.) 
20 cents a tierce ( ) 
15 cents a barrel (30 

empty packages barrel 1 cent. 

Inspection either at factory, or at place of sale. 

NeB. Nothing in this Act shall oblige any person to cause any article 
to be inspected, but, if inspected, it shall be subject to the 
Srovre On, Oty this Act (Seceeen) 

Sec. 31 "Whenever an article is sold subject to inspection, the person 

applying for such inspection shall be entitled to reimbursement of tho 

cost of inspection from the vender, if such applicant is not himself a 

vendor, unless an express stipulation to the contrary is made at the 

time of the sale or of the agreement to submit to inspection." 

"Such agreement to submit to inspection shall imply a warrant that 
the article in question is of the quality for which it is sold, and 
that ali the requirements of this Act have been complied withesecesvves 
unless it is otherwise exprossly stipulated." 


Analyses 





Below are analyses of fish meal for feed and fish scrap for fer- 
tilizer taken mostly from the 1922 to 1920 Reports of the Dominion 
Chemist. 
lodssure Protein Fat Ash’ Phos of 

se teeny ae: RE eg Oe ele Lime 
Puciemealeirem’ st. John:Nebss Fec4 > 27251 270 60508 33-82) 


Fish meal from St. John,N.B. 14.00 4a,94 2.0) 324507 PLAS IT, 


Salmon offal meal B.C. 7,49 SB,04 9.70 W3as64 13035 
Doefish weal, B.C. Tene GhageD 10.2  Peee7, Veet 


Waste from Port Maitland,N.$.44.62 Osu Oil) eG yn. ea 6 Oe --- 
noe ei shomoea: (imported) | eee | 56.32 6.99 26.7.7 


Meal from shark, dogfish, 


skate, Sooke, B.C. Pee mT Soa. 2h 2 ON TA OGG 
Meal from Srrington, B.C. POW OOece L573 13.44 
aa Bs Deeniielund Miitecmlos oy 642790 UING4” 1A, o> 
f MOP Gea riesrenk Nee, ORO) winds ck) il o5 30 
saa n 1 32.96 38.95 7.60 19.01 


MoLecure Protein, Orie Salt Pires: “ot 
Lime 
Fish meal Halifax, N.S. Pete PLoS eee Goes oer ei, 32 
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Fortilizeor (raw material) Wator Nitrogen Phos. Acid Potash Salt 
Fish refuse from Borwick,™.S. 46.4 Sey 4.43 0.43 1373 


iitrogen Phos. Acid Fat 


Fish refuse from $ 
uit ’ tt lee 


7 
“a 


1. JonnyN Bin 55.176 
aspe ,F.Q. 0.3 


Soo 1O 
Gra) 
Bars 
as 

~) 


Nota. The variations in the above analys3s are duo in many cases to the 
thoroughness with which the preparation has besn carried out. Thus if a 
moisture content is reduced from 40 or 50 to 10 por cent, the nitrogen 

and phosphoric acid contont may ba nearly doubled. For tho keeping 
qualitios of a fish meal much of the oil should bo extracted, though the 
nutritive valuc is thessby reduced. <A good fish mcoal may contain as 

much as ton per cont fat (preferably 3%) but a fertilizer not moro than 3% 
The percentage of phosphate of lime varies according to the amount of bone 
in the raw material. 

In Canada fish meal should be prepared from fresh raw fish or fresh 
offal dried withcut scorching and should contain 55-00), protein less than 
10% fat, 3 per cent salt, net over 14% moisture. The Snglish standard is 
55 or more protein, 15% calc. phosphate, and not more than 5 per cent fat 
and 4 salt. 


Percentages in analyses of various prepared scraps. 
(Journal Ind. & ng. Chem. 1924). 
Nitrogen Phose Acid Oils Moisture 
Dop-fish scrap 115 - Shy We 7.89 Ge35 
Sardine a oT og 6.42 LAB} 
Tuna " See 25 eevee Baek: 
“hale Meal 11059 0.94 1223 bel 
Shark waste 934 09 trace 1.48 
Fish meal On4 4,78 “=< --- 
(Meat I'eal) (BibT 4.560) --- --- 


Tariff Items Relating to Fish By-Products. 


Item 407 a Machinery of a class or kind not made in Canada or the parts 
thereof for the manufacture of fish meal stock and poultry 
food and fortilizers from fish and the waste thereof:- 


an 


Item 663 b Articles which enter into the cost of the manufacture of ferti- 
lizers when imported for use oxclusively in the manufacture of 
se fens to ioe Wak 

Fres 

Item 1046 Matorials aro subject to a drawoack of 99 por cont when used 
im the manufeacturoa of articlos cntitied to entry under tariff 
item 663 b when such articlos aro sold to manufacturers to be 
uscd as specifiod in said item. 


Item 662 Fish offal:- 
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Item 265 Olls, spermaceti, whale and other fish oils including cod 
liver oils- 


3gritish Preferential -rench Treaty Intermediate General 
a ps r 
l2g 20 20 ees 
Item 232 Glue, liquid, powdered or sneet and mucilage, gelatine, casein, 


adhesive paste and isinglass:- 
3ritish Preferential #rench Treaty Intermediate General 


Aye, 25 - 10% 25 | 21y 
(Under Australian agreement 12¢) 


Item 133 ADL Ouner articles the produce of the fisheries; n.o.p- 
British Preferential french Treaty Intermediate General 
15 re 20 25 
Item 227 Whaie oil soap:- 


free 


Item 635 Whalebone unmanufactured:- 


— 


Note: Importations under tariff item 467a are subject to the sales tax 
of 3 per cent on the custoins duty paid value in accordance with 
resolutions eitective Feb. 17, 1928. Specifications of machines 
to be actually impoRpted and particulars as to the exact purpose 
for which they are to be used must be furnished. 


Markets 





ish Meal Market 

Since fish meal in the last decade has been tound to be an import-~ 
ant feed for stock and poultry, the market area has greatly enlarged 
snd widened. 

During the war a hundred million cut-ofi heads of herrings imported 
for food from Norway yielded nearly 200,000 lbs. of oi1 and 800,000 lbs. 
of meal. The waste after the meal had been utilized for ‘soup seasoning' 
by bovling with hydrochloric acid was worked up into cattle feed. 

In 1923 Germany imported 6302 tons of fish meal 

Pres 4 " i 2O7g . . A 

jae 6) a x 45700 : " ‘ 

In’ 1920 n " 62000 M : Yi 
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The estimated consumption in Germany for 1927 was 100,000 tons 
of which domestic production could supply 10,000. Canada supplied 
Ee wer C6nr OF the 50,090, tons imported in the first © months of 1927. 

Great Britain which before the war used to export some 3,000 tons 
of fish scrap to Germany for fertilizer is now consuming the 40,000 
tons produced domestically mainly for feed purposes. Japan, long an 
importer of fish guano for fertilizer, is now considered as offering 
a big prospective market for meal. 

Canada, Newfoundland, the United States, Norway and Great Britain 
arerelone inva position to Supply ohe growing demand. india, south 
bfrica, south America and perhaos some other countries contribute 
somewhat but can more readily supply fish scran for fertilizer than 
Llehmieal Or Svandard Guelitny.. india Produces 55,000 tons of fish 
serap and guano. 

AS Great Britain and the United states are now awake to the poor 
economy of exporting animal feed and fertilizer, the probability of 
their having surplus for exports diminishes. Canada, Newfoundland and 
Norway, which produces about 10,000 tons of codmeal and 40,000 tons of 
herring meal a year, may therefore be considered the dominant exporters, 
because in each country the potential supply of meal is greatly beyond 
the demand for it in the agricultural industry, and each country has 42 
very extensive sca area from which the raw material can be drawn. 

There is a market in Germany for nearly all kinds of fish meal, 
Wich Veiused mainly forwioes, bat also. for poultry. An excess of oy 
Salt is thought detrimental and the less the fat and the more the 
protein content the better. 

Holland is also a large importer of meal via Rotterdam, especially 
that of light colour analysing 50-55% protein, 25-30% phosphate, salt 
max &, fat max. 3. Pilchard and herring meal also find a market. 
Canadian pilchard meal is now of a high quality. The first considerabis 
shioment (10877 bags) from Vancouver to Hamburg was in November 1927. 

A List of importers in Holland is on file at the Department of Trade 
anc Commerce, Ottava (file No. TC.8-119). 

he @ifficulty so far in getting high prices for Canadian meal has 
been that for a long timé fish meal was considered only as fertilizer 
end was manufactured from unstérilized scrap or from by-products of the 
fish elue industry. Another reason has been the practise of drying the 
Grial by hot air or thane, which scorched or darkened the product, 
instead of by the indirect steam and solvent orocesses usual in Germany 
and England. «A booklet describing the scientific German method can be 
e&tained on loan from the Commercial Intelligence Service of the Depart- 
ment of Trade and Commerce, Ottawa, where samples of good scotch fish 
meal can also be seen. (Reference file T. & GC. 20382.) 


Modern Methods of Utilising Fish Waste for the Meal Market in England. 
iileviinot more than > shillings a ton was paid for fish waste; whe 
reine oerice NOW 2S OoVshnr lines a Gon. 

The up-to-date fish meal factories in Hull, on the Yorkshire coast, 
produce a meal which from the very first has been as carefully handled 
as food for human consumption. In these factories nearly all the trawler 
Owners, fish curers and fish merchants are shareholders. 

The main points in the treatment are that the fish waste is quite 
fresh to begin with, that the floors and equipment of the factory are 
kept perfectly clean by the use of steam and chemicals, that the drying 
process is enclosed and continuous, and the material is sterilised; that 
the gases are all washed and burnt out, that, by the use of the most 
modern machinery, steam consumption, horse power and labour cost are 
reduced to a minimum; that temperatures at each stage of preparation 
are carefully regulated: and that there is a total destruction of all 
offensive vapours. 

The résults are that the drying now takes oie hours instead of 8: 
the meat is imenter in colour, has greater feeding value, is free of any 
disagreeable odour and keens better owing to sterilisation; that within 
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3S hours from the «plittvine of the fish in the curing 
is in the factory and within § hours the meal is alr 
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Me Uses. As took aGeper cout of Canadas fish oil exports in 192 
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shipment in steel drums is preferabl 


Clasgov, Liverpeol and Hull are the chief British markets especially for 
oil of a high quality suitable for hydregenation. 
Packares 

Norwegian shipmonts to Hamburg are made in jute sacks containing 
226 Vos. (ll0key) 10 toe Gon. Canadian shipmekts are usually made in 
sacks containing 112 lbs. (20 to the long ton). Though this capacity 
is *uitable for the Wnrlish markst, i1f0 1b.sacks are advised for Hamburg, 
as the dealers there buy in 50 ke. lots Used clean cotton flour sacks 
or other used cotton bags if froe Or een neers odour are also used. Oil 

le 


h 
LO tie wy weoden cas Ks. 


Trading is effoctsd either threugh a canvassing agent in Hamburg er a 
2% commission, or by contract with a reliable importer for a minimum 
supply over periods of © +o 18 months. The Canadian Trade Commissioner 
sheuld be suppliad with het and guaranteed analysis. 
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Value! Visnesy-producteo in 19255 1920 
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ne a ee 





O12 Lee 1926 
SC RUST ee ere mere ie tae? 3075 57,459 
NOt AA Bee ayaa 108 Wu26 74,987 
Palohard /s...) 734,078 
Pigh Yetisds. .,) 331,504 ad a be 2 
DAS een iors ssye ss 25076 52, 223,864 
Porpoise and seal 4215 Sin, 

#7205431 Pele 309 

Meal 
Pea rai iasssi< m5 > eee Pats 009 
Bia ore a yenajese stra 239,034 220,120 
WWE 6, fords ais era «+ 7; 200 9,633 


Feruigager 
Fish 
EG Uys ih en Gr eemerncees 
Pilchard 
“hale 


@eeeoeteteoeeereezee 


Oo 6 8 1e Oo 8 @ 


#lue 
Scales (herring) . 
Offal and Donss .. 


@ae@eospenaeoaeeveoead 


Percentage of total 
value ef fisherie 


uw 





Cou sliverzes) « 67,731 
Other fish oi1 er oes 
Seal fea eo@e@eee 39 05 


Whale and sperm 


aceti ev. 128 ,490 
Cn ERAN, ee L900 
Meal and 

fertiiizer 71,462 


Machinery for 
fish meal indus- 
inyeduamon.,. 16,335 


Note in the above 
(i) tho increase 
exports of these 
(i) tas emount of fi: 
wOUlLd be rais3d in 
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13,200 
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21,588 56,044 
2,345 NS ae fe 
4,157 ney Se: 


for 1920 and 1927; 


in offal exportod, 
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S1°184,249 
16320 

38 ,887 
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3.66% 


Experts 
1926 
§181,116 
174,056 
LO 922 


eid) 
108 , 504 
ee by 
30,132 


417,360 
31, 634 


0a (627 
94,926 


Seo) eee Ts 


figures for productiom, imports and experts: 
in production of eil and meal in 1920 and in the 


eal 
0162 ,458 
7007,539 
6,139 


168 ,390 
var te Ee, 


499,945 


hie 1 ) Bi Sse i Ut ¢ 
which, af procossed in Canada, 
Léast fivarfteld. 


the amount of fish moal machinery imported in 1926 and 1927. 
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Grades SU Hambure, Nov. 192 7. 


Quality Pratoin Caleium salt Feb Prico por 210 bes 


Fhosphate Make, Mas 
Norwetian 
(1) Flaky 508. 185 3% oe Lek 
(2) Granular 52% 20% a, ee 5.47 
i¢ceiondre 
ataam 40 
ee, Sad 20% 3% 3/s 5.00 


cod. 
North Amorigan 
meee t 
moa 
"Tordkap A" oles 10% aye 8% 
roo Tush 
moal 60% 10% 3%; 


re rw en eee ee 


Gielen and sootch 
White fish 
moal 55-65% 15-25% 32 4%, =- 
(Sells at a rather lewor prics than Norwogian iC laky {ewhien 36 
tentor in colour, made trem air=driocd material and with a very 
highly digestible protein.) 


pho 





Hamburg torms are f.o.b. cars, at least 5-ton lots, prompt delivery, cash 
payment. The average price of fish meal in 1926 was (87 a metric 
ton. 








The busiest month in the Hamburg market is usually November; in summer it 
is dull. Shippers to Hamburg via &lasgow sheuld allow 11 shille 
ings a ton for this trans-shipment. Prices in several months 
of 1927-8 shew the follewing variatiens expressed in Enelish 
pounds sterling: 


Norwegian cod - £19 - £22-10°0 per 2204 lbs. (1000 ke.) 
Scetch white £18-10-0 - £20 "long ton 

nglish -" 213 =~ £19510-0 " 

NY. American " £18 " iy 


Ne Facaine 
pilchard £i15-10-0 - £17 " " 


Norwegian 
herring £15-10-0 - £16-15-9 (2204 lbs.) 


(The first considerable shipment of pilchard meal from Vancouver 
te Hamburg (10897 sacks) was in Novomber, 1927.) 
) 


Fish O11 - (Canada prices, April 1928.) 


God Oil) (domestie) > 0.72 — (0.75 imp. cal. 

" (Mowfoundland ) Onis <= O82. Imp. ead. 
Gododt ven, md ) poe = GO eo pel. parre lo 
Whale oi] crude No. 1. «09 1b. 

i 2, o8 4 
"Oe (se VO De 


™Mhale Oil Refined ° oO) Gar. 
My " Biéached SAUDER Bice Weal 


yoo a Ue Ge Allon. 
Herring Cil a . 


Oils of very Light colour with not more than 
tep prices which may be as high as £37 


Inferior oils may be as low as £17718. 


Stoll, fatty acid fetch 
-£40 a long ton in Burope. 


a (euane. AvP rice an BOs 


eg 
Price depe 


Fish mea 
( nds on analysis 


i 
a5 
far) 
ie) 
ce 
jH- 
+H 
3 JH 
N 
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March 1928 - $05 a ton. 
and small percentage of oile The 
average price for guano with not more than 8% O21 Celie i-s 


n 


Liver- 
pool was £10 a ton - 1923-5.) 


Lobster shelle (dried, ground, free of sand) c.i-f. Hamburg £10-11 a 
long ton. 


scallep and clam shell grit for poultry has te compete in price with 


the oyster shell crit from Baltimore selling c.i.f. Bristol 
(Mee) et 17. 502.20 a ‘ewt. 





Retereuces to Publications on Fish sy-products. 


£ 
Fe emg he ere ie ten -. een 2 Pe Se 


arine PT Goce ea. ol Gommoerceé.,” “by Donel K. Troesesler), Phod. ; pp.4i5-50e. 
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